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Dedicated to my students. 
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The Concept 


The idea begins with a simple observation. I realized 
some time back that if you take the number 18 and 
multiply it by itself you will get a result that is 
always divisible by nine. Also if you add the integers 
of the product and add them together this will give a 
sum that is also always divisible by nine. Likewise if 
you take the numbers 108 or 1008 or 1000000008 
you will achieve a similar result. Moreover if you 
look at the products of such multiplication they build 
off of each other. For convenience I have included the 
results on the next two pages. They aren't as clear as I 
would have liked and I don't remember where I kept 
the originals so don't worry too much about detail the 
point is that the results are building off of one another, 
if you add the digits next to each other they produce 
the ones after in the higher iteration. Let me provide 
an example. For the products of 1000849 and 


10000849 which are 


(4) 
10072230830.., 10007202304430... respectfully you 
can see where the two 4s split off of the 8. Also all the 


products are always divisible by 9. 
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My original intention was to develop a math game for 


my students where they compared the cards and 
results of each multiplication to figure out which ones 
contained similar strings of digits and for every time 
someone was able to demonstrate an addition the type 
of which I proved earlier they would score a point. 
My intention was to make get them used to big 
numbers so that they wouldn't be afraid of them when 


doing math. While doing research for this game I 
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stumbled upon another interesting mathematical 


property. 


After I got to the iteration with 8 zeros, 1000000008 I 
realized that if I added one and divided by 449 I 
yielded a large prime number, a larger one wasn't 
discovered until right before WW1. But why was it 
prime? The reasons for this is because of satisfying 
certain properties. For one 18 is special because 
8+1=9 which is half of 18. No other number in base 


10 has this property. 


((1000000008N8+1)/449)=22271716347438792694878144 


14254536124725690440996302966629793354157633. 
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((1000000008*8+1)/449) op 
Jio Extended Keyboard £ Upload HI Examples A Random 
Input: 


1 8 
Jag (1000000008 +1) 


Result: 


2.227 171634743 879 269 487 814414 254536 124725 690 440 996 302 966 629 793°. 
354157633 


Decimal approximation: More digits 


2.22717163474387926948781441425453612472569044099630296662979... x 
10% 


Number name: Full name 
2 duovigintillion ... 

Number length: 

70 decimal digits 

Comparison: 


-11 


~ IIA Othe number af stame in tha vicihla nuniuarea 11080, 





Sa Extended Keyboard £ Upload Examples 2% Random 


Input: 


is 
2.227 171 634 743 879 269 487 814 414 254 536 124 725 690 440 996 302 966 629 793 *. 
354157633 a prime number? 


Result: 


2.227 171 634.743 879 269 487 814 414 254536 124725 690 440 996 302 966 629 793 *. 
354 157633 is a prime number 


& Download Page POWERED BY THE WOLFRAM LANGUAGE 


Related Queries: 


= plot primepi(composite(n)) = handwritten style prime closest to 222717163474... 
= LOGO repeat 76 [forward 12 backward 58 left 51 ri... = primeomega(22271716347438792694878144142... 
= 10th Mersenne prime k 
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The Formula 


((100000000848+1)/449)=22271716347438792694878144 
14254536124725690440996302966629793354157633. 
*Notice that the divisor is 449 and 4+4+9=17 which is 18-1 
Lets try the formula with another number and see what 
happens. 72 also gives 7+2=9 and 72/9=8 . When we try to 
input the formula with this number something interesting 
happens. 
((7000000002/8+1)/4049)=1423759203056727096363716475 
062863917680691528924340824916722153619947641393 


| ((7000000002*8+1)/4049) 


Sf Extended Keyboard £ Upload 


Input 
70000000028 + 1 
4049 

Result 


1423 759 203 056 727 096 363 716475 062 863 917 680 691 528 924340 824916 722. 
153619947 641393 


| 1423759203056727096363716475062863917680691528924340824916722153619947641393 pri Y E 


Sf» Extended Keyboard £ Upload 3 Examples A Random 


1423759203 056 727 096363 716475 062863 917 680 691 528 924340 824916 722". 
153619947 641393 a prime number? 


1423 759 203 056 727 096 363 716475 062 863 917 680 691 528924 340 824916 722. 
153619947 641393 prime number 
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Again this time we get another prime number, a slightly 
larger one. But the most interesting result is that the 
divisor has to changed from the prime number 449 to 


4049 to yield a product that is prime. 


Reverse Engineering Primes 


What happens if we take the process a step further? 
40049 isn't prime like 449 and 4049, in fact a prime 
number is not reached until 400000049. If the pattern 
holds true then the next time we multiply 18 by 4 we add 
another zero then we need to multiply 18 by 4 six times. 
18*446=73728, now lets add some zeros as we did before. 
Last time we had 8 zeros but this time we only need to add 
4 total in between the numbers. 

703070208. 
70307020848+1=59702093977053431369530449152154 
393846363187412331643939143709586620417, a prime 
number. 

But what about the original formula, 


(1000000008*4N6)=4096000032768. In this case we need 
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to remove the three zeros in the middle of the number 
before raising to the eight power. 4096000032768- — 
4096032768. 
409603276848+ 1=7923323325864438938930368324452 
3193521635779793542211571240614839404856344577, 


a prime number. 


3& WOITTZAMAIPNA ni. 


intelligence 


is 59702093977053431369530449152154393846363187412331643939143709586620417 prime? E) 


ffs Extended Keyboard £ Upload # Examples A Random 


Input 
59702093 977053431369 530449 152 154393846363 187 412331643939 143”. 
709 586 620417 a prime number? 


Result 


59702093 977 053.431 369 530449 152154393 846363 187412331643 939143” 
709586620417 prime number 
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HE WOITTamAlipnNa isis: 


intelligence 


is 79233233258644389389303683244523193521635779793542211571240614839404856344577 pri: ES 


Sf Extended Keyboard £ Upload 


iii Examples A Random 


79233 233 258 644389 389 303 683 244523 193521635779 793542211571240 
614839404856 344577 a prime number? 


Result. 


79 233 233 258 644 389 389 303 683 244523 193 521 635 779 793 542211571240 
614839 404 856344577 prime number 


Fermat’s Largest Discovered Prime and Patterns 
Occurring in Prime Numbers With the Formula 


4(n0)49 


Notice that we didn't even need to divide by 4(0..0)49 so 
that means that we have reached the limit of the formula 
introduced on page 9. But it looks likely that the 
relationship between these primes could work in reverse. 
Lets look back on ((100000000848+1)/449) and 
((700000000218+1)/4049). Just taking a look at the 
numerators gives us 100000000848+1 and 
700000000248+1 When we compare them in two 
slightly different ways we get another important 


result. 
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(7000000002/ 1000000008)48+1=448+1= largest 
discovered Fermat Prime 65537. 
(7000000002/ 1000000008)48+2=448+2=65538 
65538 might not seem important but when we look at 
it 
400000009 
6 zeros 
4000000000000000000000000000000000000000000000000000000049 
55 Zeros 


40000000000000000000000000000000000000049 


38 zeros 
All of the numbers 
400000049,40000000000000000000000000000000000000000000000000 
00000049, 40000000000000000000000000000000000000049 are prime 
and its easy to see how we got 6,55,38 from 65538 
Also note that 65537, and 65539 are both prime. And 
these are as close as two prime numbers can be. After all 
65537 is the largest known Fermat Prime to satisfy the 
equation 2^2n+1. Thus it is likely we can use basic 
principles of integers and divisibility to find extremely 


large primes of the sort 4(n0)49. 
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Looking back on page 10 and 11 
How did it work that 400000049 could hint at 
18*4\6=73728,and why exactly was it necessary to add 4 
zeros in between the numbers to yield a prime number? 
703070208. 

7030702088 + 1=59702093977053431369530449152154 
393846363187412331643939143709586620417, a prime 
number. What about the time we had eight zeros in 
between. (1000000008*4N6)=4096000032768. In this case 
we need to remove the three zeros in the middle of the 
number before raising to the eight power. 

4096000032768- > 4096032768. What is the pattern 


here? 


40960327688 + 1=792332332586443893893036832445 
23193521635779793542211571240614839404856344577 
, a prime number. 

The slight and intuitive manipulations to make these work 
make me wonder if there is a way to manipulate one of 


these two primes to give information about an extremely 
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large 4(n0)49 prime. Kind of like reverse engineering 
primes. Perhaps there exists a prime number 4(n0)49 
where n is equal to or has a simple relation to 
7923323325864438938930368324452319352163577979 
3542211571240614839404856344577 digits of zero.. or 
5970209397705343136953044915215439384636318741 
2331643939143709586620417 
I have thought about it for a while and while I know there 
is a connection I'm not able to know for sure what it is, 
I’m convinced that there is a Mathematical causality that 
can be utilized to find extremely large primes of 4(n0)49. 
If we wrote any of these numbers down they would be 
way too big to even fit into a couple hundred of pages. 
Also it would require a super computer a while to tell if 
they were prime or not. Just like we used the prime roots 
449 4049 to find a large prime for the prime root in the 
numerator it is likely logical to use the numerator to do the 


same for the divisor. 


(15) 


Primes Using Other Bases? 


This section is very hypothetical as I don't have much 
experience with different bases. Really I’m trying to 
explain how the formula worked in base 10 and 
possibly extend it to any bases. By no means is math 
limited to base 10. We can use any base which we 
want. In fact math can be done in an infinite number 
of bases. Thus by following the rules of this formula 
we can plausibly find an infinite number of primes, 
and thus use the connection between the numerator 
and operator, or roots of primes to find new Fermat 
numbers. This is the formula for the function that I 
hypothesize might exist in other bases, but certainly 
exists in base 10. All that needs to met are some 
criteria in at about seven steps. 1) A. Find a number 
such as 18 (but in a different base) whose 
representation if added as integers equals half of the 


original number (1+8=9) half of 18 and B. whose 
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exponents and the sum of its integers in its 
representation are always divisible by half of it (in 
this case 9). 2) Place the exact amount of zeros 
between both numbers. (In the case of 18 we must 
place eight zeros between 1 and 8) 1000000008. 3) 
Raise the number which you now have the power of 
the amount of zeros which you added. 100000000848 
4) Add one. (This is necessary because any number 
up to this point will always be divisible by 2) 
((1000000008X8)+1)) 5) Subtract one from the 
original number that you found in step 1 (18-1=17) 6) 
Break this number down into another number whose 
integer representation is equal to it while satisfying 
the criteria that the split is preformed equally and that 
gives a last integer that is divisible by the number 
from step 1 (9 and 18). (17->449) 4+4+9=17. 
*(notice that 4+4=8 and the number from step two 
had 8 zeros. * 7) Take the expression from step 4 and 
divide it by the number from step 6 8) Manipulate the 


formula like I did in the earlier section and use that to 
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guide your computational search for trying to find 


large primes, or even a new large Fermat prime. 


Conclusion 
The point I want to get across is that it is possible that 
primes can be constructed from a certain formula, and a 
way at looking at numbers which might be recreated in an 
infinite number of bases. Im strongly convinced the 
properties of 18 and 10000008 ect.. some of which were 
shown on page 5(these might be recreated in other bases 
to see what happens if possible), and the function 4(0n)49 
have an important Mathematical causality. Its also 
interesting that (7000000002/1000000008/)\8+2 gives 
65538 which contains 6,55,38, three numbers that when 
fitted into 4(0n)49 give prime numbers. I have tried to 
show why 18, and 72 are important and why 8 zeros and 
the power of 8 are necessary, it might be useful to extend 


this way of thinking to other bases. 


If it’s indeed true that one prime function can give facts 


about another as Ive attempted to demonstrate it would be 
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extremely useful to know more. Also note that numbers 

besides 18 can be manipulated as well 12 and 24 have 
interesting properties which are certainly worth exploring, 
while it would be interesting to see how things work out in 


different bases if it is useful at all. 
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Notes 
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Notes 
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Notes 
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Notes 
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Notes 
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Notes 


